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[0 0 4 4] 

[ft 2] 



[0 0 4 5] ::tnii, 2, 3, 4*fci*5-efe3„ 

[0 0 4 6] 
[ft 3] 



[0 0 4 7] ±mik&Vo<Dy 7s=vyS, 

-J-7^S{r^®Cl~4©T/l"*-/W*, T^a^S/ 

s> * f-fw 5 y fc tt 7 1 =.jvt $ y 
M*f**utt> -ct> J: v\, r^6t* 

»K#*U\ *ttttfctt&T«>ft3-4(res>a. 

[0 0 4 8] 
[ft 4] 
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(1) 



(OKOKOKO) P-**-*-*.** 

(PQP) 



(2) 



(3) 



OXOKOXOKOXO 



(4) 




(TBS) 



(5) 



[0 0 4 9] 
[it 5] 



H3C"<Q)h@^^)-CH3. 
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PMOKOMQ 



[0 0 5 0] 

lite] 
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(1 1) 

H3C 0H@HgHgXQ>-0 C H 3 

(12) 
(1 3) 

H0 3 S^gHg)H(gHg^S0 3 H 

(14) 

H 0 0 C "<Q)-<@Kg>^)-C 0 O H 
[00 5 1] Ut 7 ] 



(15) 



(16) 



(17) 




3, 5, 3"'\ 5""-^|>5^ 



[0 0 5 2] ftfc, Kffe^6>»fiO»*ft»5fcJf>IC 

[0 0 5 3] *fr«H!i^»*Sr**tf, #M 
0g5 9-19439 3*^«fcH*SttTV^t><^Sr* 

(5, 7— t-^^/u-2 — ^y^^rU->/y 

AO -1, 3, 4, 4' -If* 

(5, 7- t -^^/U-2-^<^y^-*f-yy/P) * 
3vW<:^ 4, 4* -bT* [5, 7-v>- (2-y^yV 
-2-y^/P) -2— *?vw< 

2, 5 -If* (5, 7 -i?- t — ^Tvl/- 2 
^✓***>^5/l/) f^7xy, 2, 5-^ [5- 
a, B-^f/l^yy/U- 2 -^v^^v^y/v] 
7*7*1/ s 2, 5-fcf* [5, (2-*?7V 
-2-^1/*/**^/)) W -3, 4v^ 
*7x^A^*7s.^ 2, 5-^* (5-^^Vl"-2 
-^^✓^f-yy/V) ft7xV, 4, 4' -tf* 

2- [2- [4- (5-^f/V-2-^ym^/!) 



t -7f7U- p-^>r >?7*—ji, 
(TBQ) 

;v) 7x^] hT~/V] -O^^ri^^-zK 2- [2 

- (4-^an7x^) tf~/I/] f7h [1, 2- 
d] **^y r -/i^js<D-<^^^y r -/V5R, 2-2' 

- (p-7x^i/y^t^L/y) -Vx^^f-TV— 
;\^<D^<>^/7T^— >W3R, 2- [2- [4- (2-^ 

— A\ 2- [2- (4-*/^^7x^) b^/W] 

»S\ ^5* by--:*:/- S^1?T>f y;? -^Xl 
9 7 1, 6 2 8-6 3 7H*5iV6 4 OHlC^SixT 

[0 0 5 4] »B*U-hft**W>f Kft^ttt 
tt, «*.ffttBIBS6 3-2 9 5 6 9 5»^«fcM*SiX 

hy* (8-*;y;-/u) t^^^a, tr* 

[f] -8-*;yy-;v) t** (2-*^- 
8-*y y t/i/5 = i?a**'>k, hy* 

(8-^/y/-/w) hy* (5-y^/w 

-8 /w) T/WS-^A, 8-dr/yy— 
y^^A> hy^ (5-^nn-8-*;y/-/U) # 



-10- 



y<?A, fx (5-^Bn-8-*;u;-/v) u>v*s 

9^ tfV (II) -fx (8-t 

[0 0 5 5] *fc, tfrlB^^y/^V-tfV^k-g-fetb 
Ttt, mtfBWtl#flFfgO 3 1 9 8 8 1 *91Jlft*lMtl 
^W^O 3 7 3 5 8 2^WiW#U:M*£*lT^.5fc©£ 
ffl^-Srtas-etS. tttt, 1, 4 -f 

x !) /w) l, (3 

-y^vw^y/u) ^v-g^, i, 4-trx (4-^f 1 

/WX^y/W) S^^-y/l^^ifV, 1, 4- 

fx ^-^fvW^yAO 'O'-tfV, 1, 4-bTX 
(3-^;w^f-y;u) ^<>"tfv, 1, 4-f* (2- 
^^vWX^-y/iy) ^-^fvwO'ify, 1, 4-f* 

[0 0 5 6] #H I l z 2-2 5 2 7 9 3^«(C|B 

* £ *lt ^ § s? * y * t° y v >mmft t> »3ti ©tm 

irLTffl^rtmS. ^©^WtLTtt, 2, 
5-fX (4-^^/W^^y/W) fcf5$»\ 2, 5-fcf 
X U-^A'X^yA') tr?i?>, 2, 5-f;* [2 

- (l-i-yf-/^) ) ^7^V, 2, 5-tf* 
U-ty^VKf-VfV) 2, 5-tT* [2 

- (4-f7i=;P) b'=.yv] 2, 5 -fx 
[2- (1-tru-AO f^w] f 7^>^Sr*lf5w 

*r©te©t>©i LT, fl*.r£l»NttttJI*0 

3 8 7 7 1 S^mM^WFZhX\^-#y 7i=;^ 

[0 0 5 7] £P>1^ ±fcLfc*3feJieJH, &Jg*f- 

MMi2-7?o'<yyy (j. a pp i. 

Phys., ^2 7#, L 7 1 3 (1 9 8 8*£) ) , 1, 4 
-^7*=./W-l, 3-7?i?^>, 1, 1, 4, 4- 
fh77a=;W-l, 3^^^ai^ (gl±Appl. Phys. 
Lett.,gS5 6#, L7 9 9 (1 9 9 0^) ) , "tyf/V 

4 5 KR2*# (M¥2-3 0 58 8 6fM) » ^y 

(»H¥2 - 1 8 9 8 9 0^«) , 
S?TJA-A«IU*# (#M¥2 - 2 1 6 7 9 1 * 

TM^£ftfc**1^7y'-^l££#:) , T/uyVym 
mtt (#M¥2-2 20 39 3^«) , Xy'JVV® 
mW («fW)¥ 2-220394 ^$8) , n^V* 
-^>fS* (#Ri¥2 - 2 8 9 6 7 5 -§-&$B) , fn 
b b-/HB»# (»M¥2 - 2 9 6 8 9 1 ^ffi) , 
^f5^7?yii«: (Appl. Phys. Lett., $ 5 6%, 

l 7 9 9 (i 9 9 om ) , >mb&m mn* 

2-191694 , HRS^§8^«WO 9 0/1 

3 1 4 8-^Appl. Phys. Lett. , vol 58, 18, P1982(1991) 



[0058] «p^383tS©Wt UT, 7? 

f!)7^ vmt^m «C*H«rtlF» 0 3 8 8 7 6 
8 -i-Wttff^MT 3-231970 ^fRUM^fc 
©) *fflv^:i#ff*U\ A^tUTtt, 1, 4 
-7i=i/y^f!)7-fV 1 4, 4-7i-i/y-^ 
y 7* 2, s-^i'y^f-pf-fv, 2, 6 

-t7f^Wf!)f-fy, 1, 4-t7=-f>'^ 
^f-D^X, 1, 4-p-7l/7i-l'y^f |)7 

9, 1 0 -7^ h^-feV^^/Wp'^y^^ 
V, 4, 4' -tr* (2, 2-i^-t-7'f/l'7i^ 
\f-M \?7=.~;V, DTB PBB i tm&Et- 

•5) . 4, 4' -fx (2, 2-^71=;^^) f 
(glTDPVB i tR&IE-fS) *5j:0«^tV 

[0 0 5 9] #W5-2 5 88 6 2t^««f 

{C|2*$ttTV^5-«* (R 2 -Q 3 -AL-O-Lf 

~2 4fi©^{b7K*T?*)9, 0-Ltt7i = 7-hSft 
R 2 »4T/W$ = -7^H^-|C«^8-^/y yy-hgafiC 

antes-*; y /? - hssms^sr) 

b*x (2-^^w-8-^y y y 7- h) (^7- 

7i-;V7 = y7-h) T/u§ = l7i» (III ) (£(TP 
C-7) , f^ (2-^^/W-8-^ry y/7-h) 
(l-t7h7-M T/V%=l$J» (III ) (glTPC 

-17) rnmif btiz. i<om. #w¥6 - 9953 

L < «01JxfiD P V B i , K-/^ h t L 

T(4v ? 7i=/V'T$y ^ry-i'y, ^{c»*l< 
tt^Jx.liN, N-^7i=A7i; fi^yfy (d 
PAVB) Sr^lf5w£^-C#5. 
[00 60] e£©38tt£#5383ttl t L-ttt, 

^H#ff^0 3 9 0 5 5 1 #<2rg() 
@® £ Rl C < h ^w&A SrflJffi 1- 2> ^^"eUlS^J t L 
Tefe5S3t^*S|B«$tb-CV>S l {>© (!|#M¥3-2 3 
0 5 8 4 -)§-4if8) 

2 2 0 3 9 0^«*3J:W S #BB J P2- 2 1 6 7 9 0t^ 
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w 

»T?#J*S*l,fct>© (*OTP4-5 14 9 H§-^$R) 
©W&3§3t# (Sftf-* 380nm~480nm) t 
(4 8 0nm~5 8 0nm) 

2 0 7 1 7 0 *^«) 

a*****©*© (#M¥7 - 1 4 2 1 6 9^«) 

#fe©»*fc*5#ft£tt#©««r [ft 8] fcSW. 
[0 0 6 1] 
[ft 8] 



0 0 




NC ^CN 




[0 0 6 2] DWBtt»«rfflV^ *ftlft»J*1-*3Wtt 

^mmmv^z. t am* lv\ rr-eawMMt 

^, SSf«^«84fcttffiffl«l!B©«-iPfft^«J*»?>@«cft* 
*vl^ $ ftfcflg© r k -efc 9 , ilftr ©&?*guttt % 



±0E5>-t-5r t^-C#3„ *fc, #MBg5 7-517 
8 l^a^c|B^^^^Tv^3<t5l-, flM^©*S»#Ji 

f^a-h&^fc.t'JjSMgft-rsrttcio-ct,, »3t 
■*»riW5rt#"e#5. r©i5ictT, M&Zti 
5B3t^©KJ¥(coVNTtt#lcfiJRB«^< , ttftiosi; 
TittffiWW-a M5nm~5/im© 

flHtttofc ©"?*>«. (D&AWtt ; ftJMfttlD 

i$K:|&BSfc.H:iE*LaAJI i t) JEHZmAt Z> Z. t #T 

(D«i^tl;aALfctt# (B-T-tiETL) *r 
«#©^T|«S£-fr51&ff§, SKftttflB ; S^tiETL© 
»*&-£©#&!!& U wtv&aSftfcofttfaftlfB, tfsfc 
3. fiU iE?L©aA $ iv*f $ t ®^©ffi A $ 
§KBv>*SifooTt>J:<, SfclEftim^©***-?*) 

[0 0 6 3] (4) -2. jETLSAJI 

{c^g/«ct)©-ci4^v^s, ^3tttie©[R)±©fcie)jcfflv> 

©ITLaA&SfjttSJf-efooT, lEdFL^llJK^At < , 
-f^ft^*/^-^ 5. 5eVKTi'hSV\ 
r©i5 4E?LSEASfcUTH:, £0ffiVMI#-CiE?L*r 

IX, * e>fcIE?L©£»S 
^Jx.ti 1 0 4 ~1 0 6 V/cm©tt#SJJn^ft-, ^ 
4<iU0- 6 cm 2 /V •^■C*ft«fc*S#*U\, 

r©J:5fcjE?l&MmfcovvtHt, l)WB©#*UHt 

t>©^, EL^©jETLttAS(^ffl$tl5^©fc© 

[00 64] JMfrtftJ t UTtt, Mx.ll h U TV— MB* 
# (*H1*«F3, 112,1 9 7 3-9JM«##J8l) , * 
^-fr^T^-A**** (*H#ff3, 1 8 9, 44 7f 
W*B#^#J!S) , -tf $ W-Mfm# iWm 3 7-1 
6 0 9 6 > # y T ]) ->\>T;v* ^m^w 

wmmts, 6 1 5, 4 0 m%3, 8 2 

0, 9 8 9f», 5 4 2, 5 4 4-i§-W*W 

#<&Bg4 5-5 5 5^£$ft, H5 1-1 0 9 8 3# 
&$8, WMBS5 1-9 3 2 2 4 -^$8, R5 5- 1 7 1 

0 5 %r'£n, P56-4148 -!§-2t$8, ffl 5 5 - 1 0 8 
6 6 7 -f§-£f&, H55-156953 -5§-2r$g, 13 5 6 - 
3 6 6 5 6 *&4R«#JK) « fy^!) MBU»flc*j J: Vtr 

(*HWMR3. 1 8 0, 7 2 9^«1 
MM, 2 7 8, 7 4 6^iM*, WHBB5S-8 
80 6 4f^i, H5 5-8 80 6 5§m 1349- 

1 0 553 7^1, B5 5-5 1 08 6f^ [^5 
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6-8 0 0 5 1 *&*L 056-88141 *4fc*L 0 
57-45545 -*§^$g x 054-112637 #4* 

H5 5-7 4 5 4 6#&*MS*JR) , 7xnUy^ 
7S>«*# (*S#fF»3, 6 1 5, 4 0 4#H!R 

#4MB5 1-1 0 1 0 5t&«, 04 6-3 7 1 2 
H4 7-2 53 3 6f&8, 1$lfjBg5 4-5 3 

4 3 5 #&«L 054- 1 1 0 5 3 6 0 5 4- 
1 1 9 9 2 5 % T y -ArT 5 ^WMft 

(#B*Mf&3, 5 6 7, 4 5 0^9J*B§, 0»3, 1 
8 0, 7 0 3-g-MS, 0^3, 2 4 0, 5 9 7#9Jtt 

Hffi3, 6 5 8, 5 2 0»t, 0!R4, 2 3 
2, 10 3^Bt, 0g?4, 1 7 5, 9 6 1» 
m. 0^4, 0 1 2, 3 7 6^a#, #<^Bg4 9-3 

5 7 0 2*&*L 03 9-2 7 5 7 7^&«U %SJ085 
5- 1 4 4 2 5 0t^S> 056-11913 2^ 

6 056-2243 7-^flL Bttttftlll, 11 

o, 5 1 s^mmmm&m) , 7sy«*^y«i 

ft (*H^fF»3, 5 2 6, 5 0 1 #n«n»«#iH) . 

ttW-Asimft (*S#fFfg3, 2 5 7, 2 0 3# 

(#»BB5 6-4 6 2 3 4*^*<MWH) , Vfr*VJ 
VWUfo (^MBS 5 4- 1 1 0 8 3 7 % 
t K5 (*B^fFJg3, 7 1 7, 4 6 2^W 

4#SJBS 54-59143 ^&«L 0 5 5-5 20 

6 3 -JHfcSL 055-52064 *&«L 0 5 5-46 

7 6 0^«, 05 5-8 5 4 9 5%^ 057-1 

1 3 5 0 057-148749 *#§B¥ 
2-311591 #2&«#ffi) . 

(WBBBB6 1 -2 1 0 3 6 3^«, 061-2284 

5 1 #&«L 061-14642 0 6 1-72 

2 5 5 062-47646 #2tftL 0 6 2-3 

6 6 7 4 062-10652 #£fc*L 0 6 2- 

3 0 2 5 5 ^2r$R, 060-93445 0 6 0 
-9 4 4 6 2-*&*U 06 0-1 7 4 7 4 9 ^&*L 0 

60- 17505 2^a^#ss) , isj-f^mmft 

(#H4#W^4, 9 5 0, 9 5 0^1) , XVi/y 
>7h (#M¥2-2 0 4 9 9 6#^«) . T^yvl* 
fi-&# W2-2 8 2 2 6 3^«) , <WF 1 - 
2 1 1 3 9 9^«icM^^tlTV>S«mttii55> : f^y 

2 9 5 6 9 6 5^**fcH*G>fc<D) , 

4, 12 7, 4 1 2#W«B#, »§SBB5 3-2 7 0 3 3 
054-58445 054-1496 

3 4 f^*L 054-64299 *&«L 0 5 5-79 

4 5 0 #&*L 055-144250 fHi«L 0 5 6- 
119 13 2*&«L 06 1- 29555 8^*, 0 

61- 98353 063-295695 



r±, 1, 10, 15, 20-f h57x^ 

;i/-2lH, 2 3H-#;V7>fy« (II) , 1, 10, 

15, 20-7h773i^-21H, 2 3H-^^ 
-f (II) > 5, 10, 15, 20-fh7^ 

(^O'^y/W^n^^^/W) -2 1H, 2 3H-tK^7 
i/y 3y7^D^7^yfr>F> TVl'S^pA 
7^P>>7^n!) h\ T7*nW^;x , 
^|jf')A7?o^^ IB-r h5^^/W7?nvr 

i/7^m^K, Mg7^ni/7^y, 9&9 9**f- 
;U7 ? n VTr: y*Srf If S r i: ^-e# 5 e *fc % gfte 

#*&i&h»7 ^ aw y fvr % vft&m 

<Dftmmt LTtt, N, N, N' , N' -fh77x^ 
yW-4, 4' -v/7;/7x^K N, N' 
/W-N, N' - tf^- (3-^f/U7xn;l/) - [1, 
1* -\fy^—;V] -4, 4' -v?T S > (JETFTPD 
iflfclB-fS) , 2, 2-tf* (4-^-p- YD;vt% 
7 7x^) 7 P n^V, 1, 1-tf* (4-^-p-h 
y;U7^/7x^) a^f-V, N, N, N' , 
N' -r hy-p- b y/V-4, 4 ' -v?75/7x = 
/K 1, 1-lf^ (4-v^-p- h ])/UT$/7*~ 
;V) -4-7x^;l/^n^f^ tr* (4-i^^f- 
y^T^y-2-^^y^^^) ^ai^/^^v, 

(4 -v>- p - F!)/V7;77x^;U) 7x^W^ 
N, N* -v^^^^V-N, N' -v 5 (4-7« 
'>7x^) -4, 4 ' -^T5/tf7x^/K N, 
N, N' , N' -rh77x^-4, 4' -i/T x / 
y^zL/VZL—v-jV, 4, 4 ' -fc*^ (^^in^i/IxT ^ 

y) ?*-KJ7*s^ n, n, N-hy (p-hy 

/V) 7 ^ >\ 4- (^-p-hy^T^/) -4' - 

[4 (i^-p- hy/vr^y) ^^y/u] 

4-N, N-v^7x^7 ^ 7 - (2-v s ^o:nyVlfn 
/V/) ^<^y x 3-y ^^V-4 , — N, N-^7x^ 

/uT^y^^/u^v-e^ N-:7*=/i'#yw<:A-/K 

*a^fF®5, 0 6 1, 5 6 9*ICflE«4ftr^5 2fi 
<Z)^^#^^5>i L ^i-W't-5> 4, 4' - 

tf^ [N- (1-^7^/P) -N-7x^/l/7^7] 
7x^ mTNPDt»&IS-r5) , «FM¥4- 
3 0 8 6 8 8*4^#-Cia«*ixTV>5 b V y^^/UT^ 

4' , 4 ,f -hy^ [N- (3-y^/W7^^/l-) -N 
-y^^;uy* y] h!/7x^7^ (SITMTDA 
TAirl&ie-r^) ^Sr^f5rtd5-Cf 5 0 

^WfttL p^-S i , piS i C*<D««ft-&4btjE 
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LTCDBOTtt, «fK«KH:ftV^ »tttt 5 n m~ 5 n 



>ot> 1 0 - 



$ft7iyt!) =t-?—*?1s7 V —/V7 ?yt!) =tt- 
-4 H ©Witt* V K y if SrflJi^S r £ ft 

So 

[0 0 6 5] (4) -3®^&Ag 
-jtr^&ABtt, 3S#B^©tt^<a&A£IJ{ji7Sg-e 



feoT, tt^#i!)S^Aft<, *fcf*#*»pH\ 

#ff&-Cfc&. ±IB8-fc Ko*^*/ y>*fcfi-?-© 
8-*/ !) / -/V* tli8 - t Kn^^y !) » ©* 

(II) , (III ) *5itJ? (IV) 
[0 0 6 6] 
lit 9] 



N-N 
Ar'O-^Mr 11 

N-N N-N 
Ar . 2 J|^jj_ Ar t4-jyi_ Ar «3 

N_N • N-N 
Ar J2_l^JJ_ Ar i4_ 0 ^ Ar l4 _(^ o jL_ Af '2 • (JV) 



(IH 
(HI) 



[0 0 6 7] KfAr'^Ar^ttUmfiSfc 
**o"CV^Tt>J:<, Ar 14 ||!»fctiilft07!ll/ 

— /i^s, ryhy^^s, ^?y w^/ws, Mu^wt 
if^rffen, 7!)f-yStLt(i7i-i/yS, 
7fi/yS, f7isuyS, 7yh7t-L/yS, 



m&mt L-ctt«3(f» i~io ©r/w^vs, i 
~ i o o7;w= ^->s*/ci4->T y mtt mmtfhti 

Sr^firiiJS-eftS. 
[0 0 6 8] 

[flsi o] 
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CH 3 

<y> cm 0 © 



[0069] (4) -4. twsm 

WflSSE L*^©T««it LT»li*fcHtlWi!W»ltfe 

#£LVW& LTtt, ITO, In-Zn- 
O, Sn0 2 :Sb, Z n O : A 1 ft H toWfiMttfoW, 
*W|ttf&ft-8. t©»JU^tL.tl4, Pt, A 
u, N i«tf¥lf <bft£^ Pt, Au^H:#«f^V^ 

LV\ iCTfffiiB*AH©jffii«4:LrH:» Mo, W, 
Cr, TafcifSrSStfarfcas-CtS. Au/Al, P 
t/Al, An/Al^, Pt/Al^Aftiffcffii 

[0 0 7 0] ItffitU-CH:, *<*it&m (L a B 6 ft 
if) , #±ate*©*-fJWH«, T i Nfti?C0<£tt*& 
M^WWa^tbT^fSrtiJS-etS. Mg : A 
g, Al : L iftZfe&fil^lbtlXZiZ&m-k&ttffifi. 

mcAvrmnrnt Lxm^wwr Li>mwtft 

[0 0 7 1] (4) -5. atfflttfi 
#3B§HcDift$u -r*to*)ii5MP^Sr*ai-5JJ:«, fli 

v\ rofcfcfcHu aHtt#Sl<li%Jft3»*4*3 0 

feSi^CillTO (In-Sn-O) , In-Zn-O, 
SnO z : Sb , ZnO : A l ftif&ttHz. Kffl^Sit 

[00 7 2] BWrfifc < fc«<o#a-H:, T/W* y &Jg 

* fc«T/w* y ±m&m & o . i ~ 5 5 



Lttt, Al, In, Zn, Pb, B i ft if£#* L< 
■CfcSITO, In-Zn-O, SnO z :S, ZnO : A 

i ft zzmm-rzft b tmwsmit 2 0 Q/u&rf t ft 
5tfc««)ffiS«:tftoT»4u^. ±taaw««i 

f*, #Sf> ^iliin-Zn-o-cS)5ri:*5»i t 

[0073] mwnMtm&ztix^zm&fctt, ±ia 

[0 0 7 4] (4) -6. tlELifroffi (W 
£Lh«*Ufctm*s.ttf*ScKJ:9*3tJi, SHttli 

fc» tli>6Sntfrs «re*iB<0«re*1iEL* 

[0 0 7 5] «T(cS«fS«JilcS^«1S/E?LaAe 

«EL*^©fP««S:8B«-*-5. *1\ SSftSfcLh 
IC, SSW«li*t»*»e>ft5«KftlMm6llT, »*L< 
1*1 0~2 0 0 nmO«5ffl©K)?tCft5«t5fi:^^ 

1-5. r©»W«B±KiE?L&AJi«r»rj'*. IE 
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Sii!iS»*U\ X£ft*&£J:9:E?L&\Je£«J* 

*©?$*&#(*, mm-i-zitim GEjittA 
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